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ABSTRACT 

The sign test is perhaps the sin^lest nonparametric 
procedure comparable to the commonly used parametric t-test. This 
test is easily applied which makes it useful preliminary analysis and 
for the analysis of data of passing interest. A large variety of its 
applications to education research, usually not found in the standard 
textbooks, is included in this presentation. In addition, the 
computing work is kept at an absolute minimum and a minimal use has 
been made of tables for significance testing* (Author) 
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Sign test is the si^iplest nonparaiaetric test procedure corjparable to the comonly 



Q used para.r.etric t-test. To'ihunter {1^65) refers to its earliest known use in si-^ple 

fo rm by Arbuthnot but the riodern interest in its application stens from the work of 



Q. » i9 9 a 



Cochran {1937) • At the present time, description of this test procedure is found in 



£ *oof »B> a large munber of textbooks concerned with the statistical analysis of data but most 
Sito's-*^^§ of these presentations are limited and do not provide extensive applications of this 

« » 5 u ^ < 2 $ 9 

extremely simple test procedure. In addition, when this test is described in the text- 
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g^^tio^S books, however, tables are usually referred to which are really not necessary. In the 
^o^:s:;S2 present narration, applications of Sign test to a variety of educational problems is 
'30 presented. In addition, a formula based on sample size only has been provided for sij- 
nificance testing as explained below for the case of one sample location problem. 

Let X| , X2 represent a random sample of observations drawn from a 

continuous population v/hose median is designed by fj . Since the median is the 50th 
percentile, one would expect that P{'A^ - 9 > 0) = Pi'A^ « f9 < 0) = 1/2. Thus, the 
hypothesis to be tested is that P{'A^ - ^ > 0) = 1/2 against the alternative hypothe- 
sis P(Xj^ - \: y 0) 4 1/2. Let s represent the number of observations th-^.t are larger 
than and f be the observations which are srialler than . Clearly, s has a binomial 
^■1 distribution. An approxim^ation to this distribution is provided by the nornal curve. 

The closeness of this approximation depends on sample size. Conover (1971) su^^^ests 
the use of normal approximation for n ^ 20 v;hereas KcIIeriar (I969) recommends the normal 
curve approximation to the binomial for n ^ 10. By using normal approximation at 
C< = 0.05 level of si.^nificance, it is seen that s = (1/2) n tj^yfn/l^. It can ilso 
be seen that f = (1/2) n tjf \ n/k. Then at -^C = 0.05 level of significance one can 
show that (s - f) = kn. Thus, the null hypothesis that the proc .abilities of plus 'ni 
-.ir.us si-n ...re e^-aal is r- ject^d if (.- - f)^ iin. The =pplic-.tion of thi.3 Cov-.-iU 
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.for significance testing has been presented in the following nxn.ierical ex?unples« 
Sxapiple 1 . Is there reason to believe that a set of scores, 130* 120, 110, 90, 120, 
30t 130, 120, 110, 110, 120, 130, 110, liiO, 50, lie, 110, caiae from a population wi+' 
average equal to 100. In this case, n = 1?, s = 1^, f = 3. (s • f )^ = (1^ - 3)^ = 121 
which is larger than ^n = ^ x 1? = 63 and therefore it is unlikely that the above set of 
scores carrxe from the population which has an average of !00. 

ganple 2. A group of remedial readers tested before and after a special instructional 
orogram using the same standardized instrument obtained the follo>.-ing scores: 
Student it 3efore(S)' After(A) Student r Before(3) AXter(A) 
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163 
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152 
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208 


227 









In this example, n = 11, the plus signs of the differences (A - B) are s = 9t and also 

2 2 

the minus signs of the differences sre f = 2 with (s - f) = (9 - 2) = 49 which is 
greater than kn = k x 11 = Therefore the null hypothesis of no effect of the special 

instructioail program is rejected pnd it is concluded that the program did have effect. 
S^qnple 3. Does the following set of scores exhibit any trend in location: 80, 79, 63, 
75. 61, 5^^, 71, 90, 51. 55. 35. 93. ^3. 56. 77. 72, M, 50, 60 , 57 . 76 . 53, ^9. 56. 53. 
45. 53. The test involves pairing the latter scores ;;itb the earlier nuii.bers and dis- 
carding the Fcores in the niddle of the sequence ?nd then applying oi^n test to txhe pairs 

as shown below 

A: 80 79 63 75 61 5^ 71 90 51 

■j: 69 57 76 53 49 58 53 ^5 53 

A - 3:+ + - + + - + + - 

This .-ne-.ns, r. = 5, s = 6, f = 3, (s - f)' = (6 - 3)^ = 9 --Hich is s-i^ller than '^n = 
X 9 = 36, thrrsfor'i thrre is no evidence of trend in the scorers of this seT,uer.oe. 
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Sc^nole ..\re the following se^s of scores cor2- elated: 

X: 31 1^ 38 28 2? 35 2^ 26 37 19 33 35 20 29 39 2^ 

r: 72 ^2 89 60 53 68 77 55 81 37 7^ 8^ 46 57 90 66 

The procedure involves rearranging, say, Y scores from the s?iallest to the largest 

keeping the X scores in the sa^ne pair and then applying Sign test to X scores, that is, 

X: 19 14 20 27 26 29 28 24 35 31 33 24- 37 35 38 39 

Y: 37 ^2 46 53 55 57 60 66 68 72 74 77 81 84 89 90 

Now pairing the last eight a scores with the first eight X scores, that is, 

Last eight. X scores ; 35 31 33 24 37 35 38 39 

1st. eight X scores : 19 14 20 27 26 29 28 24 

Sign of the difference: + + + - + + + + 

Since n = 8, s = 7, f = 1, (s - f = (7 - 1)^ = 36 which is larger than 4n = 4 x 8 = 32. 
Therefore the null hypothesis of independence is rejected and it is concluded that the 
X and Y scores are correlated* In fact the product moment correlation coefficient is .86* 

In addition to the exa^les presented here. Sign test can be applied to a variety of 
other situations* /Jhen data are easily gathered, the extraordinary simplicity of the 
coTiputation involved in carrying out Sign test justifies its application by taking large 
sa:nple» Furthermore, a simple formula based on sample size only piakes its use for signi- 
ficance testing Pcisy and independent of extensive tables* In conclusion, some useful 
applications of Sign test in educational research for preliminciry analysis of data and 
for the analysis of data of passing interest have been siirveyed in this paper. These 
analyses should be foUovred by the more appropriate statistical tests as soon as possible* 
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